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asymmetric carbon atom helps us to understand the occur-
rence of optical activity in compounds containing it, it should
be mentioned that the pure laevo-rotatory form of an optically
active substance rotated the plane of polarization to an extent
exactly equal to, but different in sign from, that to which the
plane of polarization is rotated by the pure dextro-rotatory
form. We now see why a mixture of the dextro (d-) and
laevo (/-) forms in equal amounts is completely inactive.
It was stated on page 2 that the doctrine of the quadri-
valence of the carbon atom forms the basis of theoretical
organic chemistry. A large amount of discussion has taken
place as to the manner in which the four affinities of carbon
(and in general the affinities of all atoms) are distributed on
the surface of the atom. The distribution of the affinity
probably differs for atoms of differing valency.
In the case of carbon the only assumption which can be
shown to be in agreement with observed facts is that the
affinities or valencies of the atom are directed towards the
angles of a regular tetrahedron of which the carbon atom
forms the centre. In order thoroughly to understand the
reasoning into which we must now enter, it is desirable that
models of carbon atoms be constructed. A sphere may be
cut out of a cork to represent the carbon atom. The bonds
or affinities may be represented by needles or wires stuck
into the cork and directed towards the angles of an imaginary
regular tetrahedron. Other cork spheres of different colours
may now be attached to these wires to represent various atoms
which have entered into combination with the carbon atom.
Let us consider the compounds CA2B3, CA2BE, and
CA8E. If element A be represented by red corks, B by
blue, and E by yellow, for the compound CA2B2 we shall
have two red corks and two blue ones attached to the four
needles of the carbon atom Ct and so on. Let us make two
models of CA2B2 with the groups A and B in different posi-
tions. We shall find that by rotating the models we can get
the similar groups to coincide, in other words, we cannot
construct two models of the compound CA2B2 which shall
possess different configurations. That is to say, we should
not expect to find that a compound of this type could exist
in isomeric forms, and experience confirms this expectation.
Similarly, if we make two models of the compound
CA2BE and two of CA8E, we shall be able by rotating them
to get the like groups into similar positions, and as might be
expected, we do not meet with isomerism in compounds of
these types.